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Abstract: This work presents some biological properties, including length-frequency, length-weight 
relationships, Fulton’s condition factor, growth parameter, and growth performance and mortality 
indices of Kura goby, Ponticola cyrius. A total of 73 specimens were collected from the Çot Creek a 
tributary of Kura River, from May to September 2015. Age of P. cyrius varied from 0 to III age with 
age group I as the most frequent (56.16%). The total length and weight ranged 4.3-16.4 cm, and 1.10-
50.10 g, respectively. The length-weight relationship was W=0.0145L2.9795 with b-value indicating 
isometric growth pattern. The estimated von Bertalanffy growth parameters are L = 26.36 cm, k = 
0.187 year-1 and to = -1.33 year. Growth performance index (Φ') and mean Fulton’s condition factor 
were estimated as 2.115 and 1.43, respectively. Instantaneous rate of total, natural and fishing 
mortalities were 0.588, 0.371 and 0.217 year-1, respectively and the exploitation rate was calculated 
as 0.369.  
 
 
Introduction 
The genus Ponticola Iljin, 1927 consists 14 valid 
species inhabiting the Black and Caspian Sea basins 
(van der Laan, 2019) that 8 of them viz. P. constructor, 
P. cyrius, P. eurycephalus, P. kessleri, P. rattan, 
P. rizensis, P. syrman and P. turani are found in 
Turkey (Çiçek et al., 2015). Among them, Kura goby, 
P. cyrius (Kessler, 1874) is endemic to the Kura River 
drainage (Kuru, 1975; Çiçek et al., 2016) and its 
absence in the lower Kura River could have been 
prevented by prior penetration of P. gorlap (Vasil'eva 
and Vasilev, 1995).  
The Kura goby prefers slow current and muddy 
bottoms. This species reaches a maximum total length 
of about 13.0 cm (Coad, 2019). Few population 
dynamic parameters of the Kura goby have been 
provided by Zamani Faradonbeh et al. (2015) and 
Asadi et al. (2017) from the southern Caspian Sea 
basin. Recently Vasileva et al. (2015) described 
P. iranicus from of Sefid river drainage including 
Shahre Bijar, Totkabon and Gisum rivers, Guilan 
Province which probably is those previously reported 
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P. cyrius in Iranian part of the Caspian Sea basin, that 
need to be confirmed (Nikmehr et al., 2018, 2019). 
The growth is the determination of the body size as 
a function of age and the stock assessment methods 
work essentially with age composition data (Sparre 
and Venema, 1998; Hawk and Allen, 2014). Hence, 
age and growth information are crucial for 
management of the exploited fish stocks, and in this 
regard, the determination of the biological 
characteristics of a species is of great importance. 
Therefore, this study aimed to provide some 
population parameters of P. cyrius inhabiting Kura 
River part of Turkey. 
 
Materials and Methods 
A total of 73 specimens were collected from the Çot 
Creek (41.17566121N, 42.94917989E), a tributary of 
the Kura River, eastern Anatolia Region, Turkey using 
an electrofishing device in May-September 2015 (Fig. 
1). The specimens were collected in slow flowing 
creek over rock-stony and muddy substrates. During 
sampling, stream width was 16 m, mean water depth 
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24 cm, water temperature 21°C and flow rate of 0.67 
m/s. The specimens were fixed into 10% formalin, 
after anesthesia, transferred to the laboratory and then 
stored in 70% ethanol. 
Measurements were taken using a digital calipers 
and data recorded to the nearest 0.1 mm. Meristic 
characteristics were counted using a stereo-
microscope. The taxonomic key given by Berg (1949), 
Kuru (1975) and Coad (2018) were used to identify 
the samples. The total length and total weight were 
measured and weighed to the nearest 1 mm and 0.01 
g, respectively. The scale samples were removed from 
the nape area (cycloid) and the left side of the body 
ventral to the dorsal fin (cteniod) for the age 
determination. Scales were soaked in water and 
examined independently twice with no reference to 
the previous readings and without any knowledge of 
the length or weight of the fish under the 
stereomicroscope. The precision was measured by the 
percentage of agreement between the two readings 
(Chang, 1982). The assessment of age was based on 
the determination of the number of annuli on each 
scale.  
The length-frequency data were plotted with 1 cm 
length intervals. The length-weight relationships were 
determined according to the equation of W = a*Lb, 
(Sparre and Venema, 1998), where W is total weight, 
a and b are regression constants and L is total length. 
Growth in length and weight were expressed in terms 
of the von Bertalanffy equation of Lt = L1-e-k(t-to). 
The growth parameters L, k and to were estimated 
using the least squares method (Sparre and Venema, 
1998). Correspondence between empirical data and an 
expected distribution was tested by Khi2 test. The b 
value was tested by t-test to verify that it was 
significantly different from the isometric growth (b = 
3). 
The growth performance index (Φ') was calculated 
Figure 1. General body shape of Ponticola cyrius. (A) Pelvic disc fraenum with angular lobes, and (B) ctenoid and (C) cycloid scales. 
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using the formula (Pauly and Munro 1984) of Φ' = 
logk+2logL∞ and Fulton’s condition factor (K) by 
equations of 𝐾 = 100
𝑊
𝐿𝑏
 where; W = total weight, L = 
total length and b = regression constant (Sparre and 
Venema, 1998). The instantaneous rate of total 
mortality coefficient Z was estimated using Beverton 
and Holt (1956)’s Z Equation using the formula of 𝑍 =
𝑘
(𝐿∞−?̅?)
(?̅?−𝐿′)
, where ?̅? is the mean length of the entire 
catch, and L' = the lower limit of corresponding length 
intervals (Sparre and Venema, 1998). The natural 
mortality coefficient (M) was estimated following 
Pauly’s empirical formula (Pauly, 1980), linking the 
natural mortality with the von Bertalanffy parameters, 
L∞ (cm), k and mean annual temperature (T, °C) of 
water in habitat (in this case 9.3°C. Log10M = -0.0152 
- 0.279log10L∞ + 0.6543Log10k + 0.463Log10T. 
Fishing mortality rate (F) was calculated as the 
difference between Z and M (Z = F+M). The value of 
the average annual exploitation rate (E) was obtained 
by E=F/Z (Sparre and Venema, 1998). 
 
Results and Discussions 
Age and growth: Age was determined by comparing 
the growth increment readings on scales by two 
readers. It was observed that the number of annuli 
counted for each specimen was similar for the two 
readers and there was a high harmony (89.05%) 
between the age estimations. Age of P. cyrius varied 
from 0 to III age groups and group I was the most 
frequent groups containing 56.16%, whereas the age 
group III was the least i.e. 2.74%. Indeed, life span of 
this species reported up to 3 years (Coad, 2018). 
The total length ranged 4.3-16.4 cm with a mean 
(±SD) of 9.63±2.08 cm. In the previous studies, range 
of total length reported as 4.9-11.0 cm (8.1±2.1) by 
Table 1. Age, length and weight-frequency distribution of Ponticola cyrius from Kura River drainage. 
 
Age n %n Mean Length (cm) Range Growth Rate % Mean Weight (g) Range 
0 9 12.33 5.54±0.91 4.3-7.3  2.50±1.28 1.10-5.34 
I 41 56.16 9.45±0.82 8.2-11.6 70.56 12.12±3.26 7.48-19.41 
II 21 28.77 11.25±0.81 9.7-12.7 19.05 20.05±4.73 11.48-30.91 
III 2 2.73 14.75±2.33 13.1-16.4 31.11 39.31±15.27 28.51-50.10 
Overall 73  9.63±2.08 4.3-16.4  13.96±7.91 1.10-50.10 
 
Figure 2. Length distribution of Ponticola cyrius from Kura River drainage. 
221 
 
Int. J. Aquat. Biol. (2019) 7(4): 218-223 
 
Zamani Faradonbeh et al. (2015) and 2.3-11.9 cm 
(7.5±2.4) by Asadi et al. (2017). The longest observed 
specimen in this study was 16.4 cm. Total weight 
varied between 1.10-50.10 g with a mean of 
13.96±7.91 g. Based on the results, P. cyrius grows 
rapidly in their first year, and then this rate declines 
(Table 1).  
According to Vasil'eva and Vasil'ev (2003) 
maturity of P. cyrius is attained in the second or third 
year. Based on our examination, II year’s old 
specimens had eggs. The total length-frequency 
distribution of Kura goby is given in Figure 2. The 
distribution was unimodal and the highest frequency 
(27.4%) was observed in the 10 cm length class 
followed by the 9 cm length class (26.0%). 
Length-weight relationship: The length-weight 
relationship for P. cyrius is presented in Figure 3. The 
correlation (r2) for regression analysis indicated strong 
relationship between the variables. The total length-
weight relationship was as W=0.0145L2.9795 with the 
b-value was not significantly different from 3.0 
(P<0.001) indicating isometric growth of P. gorlap. In 
the previous studies, length-weight relationships of 
Ponticola c.f. cyrius were reported as 
W=0.00001*L2.938 and W=0.0006*L3.214 by Asadi et 
al. (2017) and Zamani Faradonbeh et al. (2015), 
recpectively. However, the confidance intervals of the 
b-value were not estimated in both of these studies. 
The length-weight relationship may be influenced by 
sex, maturity, geographical location and 
environmental conditions given year (Balon, 1984).  
The von Bertalanffy growth parameters estimated 
as follows L = 26.36 cm, k= 0.187 year-1 and to = -
1.33 year (Table 2). Growth performance index (Φ') 
and mean Fulton’s condition factor were estimated 
2.115 and 1.43, respectively. The back-calculated 
lengths were determined using von Bertalanffy growth 
parameters and the observed and calculated growth in 
total length is presented in Figure 4. The growth 
curves were not significantly different between the 
observed and calculated length (P<0.05).  
Mortality: Instantaneous total (Z), natural (M) and 
Table 1. Length-weight relationship and von Bertalanffy estimated growth parameters for Ponticola cyrius from Kura River drainage. 
 
b 95% CI of b a r2 
L∞ 
 (cm) 
K 
 (year-1) 
L∞ 
 (g) 
t0  
(year) 
Φ' 
K Type of 
growth 
Author 
2.9795 2.919-3.041 0.0145 0.993 26.36 0.187 248.20 -1.33 2.115 1.43 I This study 
2.938  0.00001 0.983      1.11 -A Asadi et al. (2017) 
3.214  0.0006 0.861       +A 
Zamani Faradonbeh et al. 
(2015) 
 
Figure 3. Length-weight relationship for Ponticola cyrius from Kura River drainage. 
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fishing (F) mortalities were estimated as 0.588, 0.371 
and 0.217 year-1, respectively. The exploitation rate 
(E) was calculated as 0.369 using estimated mortality 
rates. 
There is no published estimation of the natural and 
total mortality for P. cyrius for comparison. 
Instantaneous natural mortality was estimated higher 
than fishing mortality. The species is fished only as 
by-catch, since has no commercial value. Therefore, it 
is not fishing pressure on the species, however, the 
exploitation rate was calculated as 0.369. In addition, 
Freyhof (2014) reported that P. cyrius is widespread 
occurring in more than 10 independent populations. 
Hence, its IUCN category assessed as LC (Freyhof, 
2014). Indeed, no treat observed don the population 
during the sampling period. 
 
References 
Balon E.K. (1984). Reflections on some decisive events in 
the early life of fishes. Transactions of the American 
Fisheries Society, 113: 178-185. 
Berg L.S. (1965). Freshwater fishes of the U.S.S.R. and 
adjacent countries. Volume 3, 4th edition. Israel 
Program for Scientific Translations Ltd, Jerusalem. 
(Russian version published 1949). 
Chang W.Y.B. (1982). A statistical method for evaluating 
the reproducibility of age determination. Canadian 
Journal of Fisheries and Aquatic Sciences, 39: 1208-
1210. 
Çiçek E., Birecikligil S. (2016). Ichthyofauna of the 
Turkish parts of Kura-Aras River Basin. FishTaxa, 1: 
14-26. 
Çiçek E., Birecikligil S., Fricke R. (2015). Freshwater 
fishes of Turkey; a revised and updated annotated 
checklist. Biharean Biologist, 9: 141-157. 
Coad B.W. (2018). Freshwater Fishes of Iran. 
http://www.briancoad.com. Revised: Accessed 
10.10.2018. 
Freyhof J. (2014). Ponticola cyrius. The IUCN Red List of 
Threatened Species 2014: e.T19513722A19849649. 
http://dx.doi.org/10.2305/IUCN.UK.2014-1.RLTS.T19 
513722A19849649.en. Downloaded on 10 October 
2019. 
Kuru M. (1975). Dicle-Fırat, Kura-Aras, Van Gölü ve 
Karadeniz Havzası tatlısularında yaşayan Balıkların 
(Pisces) Sistematik ve Zoocoğrafik Yönden 
İncelenmesi. Doçentlik Tezi, Atatürk Üniversitesi, 
Erzurum, 181 p. (In Turkish) 
Nikmehr N., Eagderi S., Poorbagher H. (2018). Taxonomic 
statue of P. Iranicus based on COI cytochrome gene. 
Figure 4. Von Bertalanffy length-at-age growth curve for Ponticola cyrius from Kura River drainage. 
223 
 
Int. J. Aquat. Biol. (2019) 7(4): 218-223 
 Journal of Applied Biological Sciences, 12(2): 49-51. 
Nikmehr N., Eagderi S., Poorbagher H., Abbasi K. (2019). 
Morphological variation of Ponticola iranicus in the 
Anzali wetland drainage. Journal of Wildlife and 
Biodiversity, doi: 10.22120/jwb.2019.114328.1089 
Pauly D. (1980). On the interrelationships between natural 
mortality, growth parameters, and mean environmental 
temperature in 175 fish stocks. Conseil International 
pour l'Exploration de la Mer, 39: 175-192. 
Pauly D., Munro J.L. (1984). Once more on the comparison 
of growth in fish and invertebrates. Fishbyte, 2: 21. 
Sparre P., Venema S.C. (1998). Introduction to tropical fish 
stock assessment. Part 1. Manual. FAO Fisheries 
Technical Paper. No. 306.1 Rev.2, Rome, FAO. 407 p. 
van der Laan R. (2019). Freshwater fish list. 27th. edition. 
Almere, the Netherlands, 20.8.2019. 
Vasilieva E.D., Vasiliev V.P. (2003). Mugilidae, 
Atherinidae, Atherinopsidae, Blenniidae, 
Odontobutidae, Gobiidae 1. In: Miller P.J. (ed.). The 
freshwater fishes of Europe. 8/I. Aula, Wiebelsheim. 
Vasil'yeva Ye.D., Vasil'yev V.P. (1995). Systematics of 
Caucasian freshwater gobies (Gobiidae) in the light of 
contemporary data, with a description of a new species, 
Neogobius rhodioni, sp. nov. Journal of Ichthyology, 
35(2): 139-157. 
Vasil’eva E.D., Mousavi-Sabet H., Vasil’eva V.P. (2015). 
Ponticola Iranicus sp. Nov. (Actinopterygii: 
Perciformes: Gobiidae) From the Caspian Sea Basin. 
Acta Ichthyologica et Piscatoria, 45(2): 189-194. 
Asadi H., Sattari M., Motalebi Y., Zamani-Faradonbeh M., 
Gheytasi A. 2017. Length-weight relationship and 
condition factor of seven fish species from Shahrbijar 
River, Southern Caspian Sea basin, Iran. Iranian Journal 
of Fisheries Sciences, 16(2): 733-741. 
Zamani Faradonbeh M., Eagderi S., Ghojoghi F. 2015. 
Length-weight relationship and condition factor of 
seven fish species of Totkabon River (southern Caspian 
Sea basin), Guilan, Iran. International Journal of 
Aquatic Biology, 3(3): 172-176. 
 
 
 
 
